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on identifying selection objectives that represent current economic
situations in the industry and on attempting to maximize rates of
genetic change to achieve those objectives.

This approach can also have a negative effect on maintaining
genetic diversity. Superior animals are identified and, through re-
productive technologies, can produce large numbers of progeny. Certain
breeds are recognized for their superior performance and are more
widely used and more rapidly improved. Breeds that are not eco-
nomically competitive, or that are perceived as being less profitable,
are less popular and are not maintained by producers. A 1982 survey
in western Europe identified more than 700 distinct breeds of cattle,
goats, horses, pigs, and sheep, about 240 of which were classified as
endangered (Maijala et al., 1984).

set of severe environmental conditions and management practices. It
serves as an example of a livestock breed with an exceptional physiolo-
gy that merits preservation because its genetic characteristics cannot be
found elsewhere.

The North Ronaldsay sheep survive exclusively on a diet of seaweed
on an island shoreline btiffeted by the North Sea's cold winds and
winter storms. They have fine bones, a naturally short tail, and a small
body, one-third the size of sheep in commercial production. Character-
istic of all primitive sheep breeds, the North Ronaldsay displays a wide
range of wool color, from white to grey or blue-grey and occasionally
brown or black.

The islanders of North Ronaldsay erected a protective, circumscrib-
ing seawall 160 years ago to prevent foraging sheep from damaging the
iodine-rich seaweed surrounding the island. When the demand for
cropland increased the sheep were placed outside the seawall, and sea-
weed became their primary source of forage. Then, as now, islanders
harvest the sheep for meat and wool.

Excluded from all sources of grass forage, the North Ronaldsay sheep
developed distinct foraging preference and behavior that set them apart
from other breeds. To obtain all nutritional requirements from limited
fresh water and abundant kelp beds along the shore, they have mas-
tered the physiological challenge of handling elements, like sodium,
present in excess in their environment as well as obtaining important
trace elements, like copper.

The copper concentration present in Laminaria, the most preferred
kelp, is one-third the concentration found in terrestrial herbage. Other
breeds found in Scotland, which normally feed on grass or hay, would
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